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2. Community Profile
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3. Plan Development Process

3.1. Partners
The following individuals served as the City of Tenino’s Hazard Mitigation Plan development team:
Department/Title
Community Development/City Planner
City Council/Mayor
Public Works/Director
Police/Chief

Representative
Katrina Van Every
Wayne Fournier
Troy Cannon
Don Moody

3.2. Plan Development
The following activities supported the development of the City of Tenino’s hazard mitigation planning
process:
Date
Summer, Fall
2016

Location
Emergency
Management

Activity
Hazards Mitigation Plan
Workgroup

03.28.2017

Tenino City Hall

Hazards Mitigation Plan
development team meeting

06.06.2018

TRPC

TRPC staff reviews draft
annex

06.13.2018

Tenino City Hall

06.22.2018

Tenino City Hall

Planning Commission
meeting
Press Release

06.26.2018
10.09.2018

Tenino City Hall
TRPC

Tenino City Council meeting
Annex Review by FEMA

10.23.2018

Tenino City Hall

Tenino City Council meeting

Subject
City of Tenino staff participate in
region’s update to the Hazards
Mitigation Plan for the Thurston
Region
The development team met to
review existing mitigation
initiatives from the 2010 annex
and identify new initiatives.
City’s draft annex reviewed for
consistency with “Hazards
Mitigation Plan for the Thurston
Region.”
Staff presents draft annex
Invitation to the Public to review
and comment on the draft plan
until July 20, 2018.
Staff presents draft annex
FEMA returns plan review results
to TRPC
City Council adopts Plan

On June 6, 2018, a draft annex was submitted to Thurston Regional Planning Council (TRPC) for review.
After further review and revision by city staff, TRPC then submitted the city’s annex to the Washington
State Emergency Management Division and the Federal Emergency Management Agency (FEMA) for
preliminary review. On October 9, 2018, FEMA submitted the results of its review to TRPC, approving
the plan pending plan adoption by the City Council.
On October 23, 2018, the City Council adopted the city’s annex to the regional plan by ordinance.
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3.3. Opportunities for Public Participation
The Planning Commission reviewed the mitigation initiatives at their public meeting on June 13, 2018.
An updated draft and a brief presentation was given to the City Council on June 26, 2018. The meeting
materials are posted online and available to the public. Each of these meetings were open to the public
with opportunities for people to participate, comment, and ask questions.
On June 22, 2018, Tenino issued a press release inviting the public to review and comment on the draft
until July 20, 2018. The local newspaper, the Tenino Independent, printed the press release on the front
page of the June 27, 2018 edition. The press release was also posted on the city’s website along with a
copy of the draft annex.
The Tenino City Council will be briefed as progress is made on mitigation initiatives. The agendas and
notices for council meetings, which are open to the public, are posted on the City’s website and inform
the community of the city’s progress. Tenino will also work with Thurston County and Thurston
Regional Planning Council on subsequent updates to the Regional Plan – including the city’s own annex
to future plans. These updates will be timed to coincide with the 5-year hazard mitigation plan update
cycle. Tenino has participated in updates in this manner on a regular basis since the plan was first
adopted in the early 2000s.
Press Release, June 22, 2018 (as printed in the June 27, 2018 edition of the Tenino Independent)

3.4. Integration in Plans, Policies, and Planning Mechanisms
Although not directly mentioned, the Hazard Mitigation Plan is integrated with the city’s development
regulations. As outlined in Chapter 7 of this annex, the city has adopted standards to protect critical
areas including wetlands and frequently flooded areas. The city also has an adopted Shoreline Master
Program for Scatter Creek. The Master Program identifies how the city protects the health, safety, and
welfare of the public, protects the ecological functions and processes of Scatter Creek, and allows
appropriate development along the city’s shoreline. Geologically hazardous areas of the community are
also protected through critical areas regulations, requiring buffers between steep slopes and proposed
development.
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The Hazard Mitigation Plan is integrated with the City’s Comprehensive Plan. The comprehensive Plan
establishes the city’s vision for the future and provides a policy framework for land use, natural
resources, parks, housing, transportation, capital facilities, and utilities. The city has four goals (and
numerous associated policies) for protecting against natural hazards that may occur in the community:
•
•
•
•

Goal NR 2: Land uses are compatible with topography, geology, underlying soils, surface water,
ground water, frequently flooded areas, wetlands, and other geological or biological factors.
Goal NR 5: Public property, private property, and natural resources are protected from losses
associated with flooding.
Goal NR 8: Development in geologically hazardous areas is consistent with maintaining public
health and safety.
Goal NR 13: Tenino’s scenic hillsides are protected.

Tenino is required by state law to periodically update its Comprehensive Plan and critical areas
regulations every eight years to be consistent with the best available science. During these periodic
updates, the city will also review for consistency with the most recently adopted hazards mitigation
plan.

3.5. Community Growth and Development
Since Tenino last adopted the Hazards Mitigation Plan for the Thurston Region in 2010, the city’s
population has increased from 1,695 to 1,785 in 2017, an increase of 90 people. Approximately 50 new
residential units were constructed between 2010 and 2017, and no new permits were issued for
properties within the 100-year floodplain. Chapter 3.0 of the Hazards Mitigation Plan for the Thurston
Region provides detailed information on population, housing, demographics, employment, income, and
land use characteristics. In addition, the hazard profiles in Chapter 5.1 through 5.6 of this annex provides
hazards exposure or vulnerability data for area, population, housing, employment and essential facilities
data.
In 2018, the city granted preliminary approval for a new 30-unit subdivision west of Scatter Creek. This
represents the largest development opportunity in Tenino since 2015 when 18 single-family dwellings in
the Park Trail subdivision were completed.
In addition to the cost of living, the community’s hills, forests, wetlands, and Scatter Creek make Tenino
an attractive place to live. As infill and development occur in Tenino, the level of risk associated with
hazards increases; the city’s regulations and plans are updated as needed and required to protect the
health, safety, and welfare of this growing community. Tenino’s critical areas regulations act first and
foremost to reduce risk in areas most natural hazards (floodplains, steep slopes, wetlands, etc.). The
city’s adopted building code reduces the risk of fire and seismic damage for both new construction and
existing buildings that are retrofitted. Tenino recognizes that development in West Tenino (currently an
alpaca farm) could impact priorities for.
The city will continue to monitor and review its mitigation initiatives as the city develops to determine if
there are additional actions that need to be taken to mitigate the impact of hazards on the community.
For example, the city has added a new mitigation initiative that calls for establishing an emergency
sewer operations plan to address hazards that affect the city’s sewer system. Recent experiences have
shown this to be essential so that city personnel can assist in making repairs to critical facilities and
clearing hazards rather than keeping the sewer system from backing up into people’s homes. As more
homes are built in the community, this will be an important issue to address.
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3.6. Mitigation Initiative – Prioritization Process
During a meeting of the Hazard Mitigation Plan development team, the City of Tenino reviewed the ten
mitigation initiatives included in the 2010 Annex to the Regional Plan. The team considered the severity
of the hazards addressed, the cost to implement the initiatives, potential funding sources, potential
implementation timelines, and the benefits that the initiatives could deliver. In addition, the
development team considered the social, technical, administrative, political, legal, economic, and
environmental implications of implementing the initiatives. One mitigation initiative was removed, two
remained unchanged, seven were modified and updated, and three new initiatives were added (see
Section 6 for more detailed information on the mitigation initiatives). The priority of the initiatives was
examined, and it was determined that the former prioritization was still appropriate, even with the
modified initiatives. Little discussion regarding the ranking of two of the new initiatives was involved,
and those initiatives were therefore ranked last.
On June 12, 2018 the Planning Commission reviewed all 12 hazard mitigation initiatives. The Planning
Commission used a numerical ranking process to prioritize the initiatives. All of the actions were listed
on a matrix, and the commissioners were asked to rank the initiatives from one (highest priority) to ten
(lowest priority) on an individual score card. Each member then reported their order and the results
were recorded and tabulated by staff. The initiative with the lowest sum scored the highest priority and
the greater the sum, the lower the priority. The initiatives were re-prioritized according to the Planning
Commission’s rankings.
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4. Risk Assessment Generally

4.1. Introduction
The risk assessment provides information about the hazards that threaten Tenino and represents the
factual basis used to develop an effective mitigation strategy. The risk assessment looks at the effects of
various hazards that threaten Tenino’s safety and challenge its ability to perform essential functions.
The risk assessment was developed using the Federal Emergency Management Agency’s (FEMA) 2013
“Local Mitigation Planning Handbook.” 44CFR Section 201.6(c)(2) of the Disaster Mitigation Act’s (DMA)
planning regulation identifies the specific requirements needed in the risk assessment; this also serves
as a useful checklist for preparing a comprehensive and meaningful summary of the hazards Tenino
faces. Section 201.6(c) risk assessment planning requirements are as follows.
(2)

Local risk assessments must provide sufficient information to enable the jurisdiction to identify and
prioritize appropriate mitigation actions to reduce losses from identified hazards. The risk
assessment shall include:
(i)

A description of the type, location, and extent of all natural hazards that can affect the
jurisdiction. The plan shall include information on previous occurrences of hazard events and
on the probability of future hazard events.

(ii)

A description of the jurisdiction’s vulnerability to the hazards described in paragraph (c)(2)(i)
of this section.
This description shall include an overall summary of each hazard and its impact on the
community. All plans approved after October 1, 2008 must also address NFIP insured
structures that have been repetitively damaged by floods. The plan should describe
vulnerability in terms of:

(iii)

(A)

The types and numbers of existing and future buildings, infrastructure, and critical
facilities located in the identified hazard areas;

(B)

An estimate of the potential dollar losses to vulnerable structures identified in
paragraph (c)(2)(ii)(A) of this section and a description of the methodology used to
prepare the estimate;

(C)

Providing a general description of land uses and development trends within the
community so that mitigation options can be considered in future land use decisions.

For multi-jurisdictional plans, the risk assessment section must assess each jurisdiction’s risks
where they vary from the risks facing the entire planning area.

The words “shall” and “must” are mandatory, which means that the referenced item is required to be
included in the plan in order for FEMA to approve it. The word “should” is permissive but directory,
which means that the referenced item is strongly encouraged; its absence, however, will not result in
FEMA disapproving the plan. Each of these planning requirements is met through the information
contained in both the regional risk assessment and in this local annex.

4.2. Hazard Analysis Definitions
The adjective descriptors (high, moderate, and low) for each hazard’s probability of occurrence,
vulnerability, and risk rating are consistent with the terms used in the regional assessment.
City of Tenino
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The following terms are used in this plan to analyze and summarize the risk of the hazards that threaten
Tenino:
Risk Rating
A description (high, moderate, or low) of the subjective estimate of the combination of any given
hazard’s probability of occurrence and the community’s vulnerability to the hazard.
•

High: There is strong potential for a disaster of major proportions.

•

Moderate: There is medium potential for a disaster of less than major proportions.

•

Low: There is little potential for a disaster.

Probability of Occurrence
A description (high, moderate, or low) of the probability of a hazard impacting the community within the
next 25 years.
•

High: There is great likelihood that a hazardous event will occur within the next 25 years.

•

Moderate: There is medium likelihood that a hazardous event will occur within the next 25
years.

•

Low: There is little likelihood that a hazardous event will occur within the next 25 years.

Vulnerability
A description (high, moderate, or low) of the potential impact a hazard could have on the community.
Vulnerability can be expressed as a combination of the severity of a hazard’s effect and its consequential
impacts to the community. It considers the population, property, commerce, infrastructure, and
services at risk relative to the entire jurisdiction.
•

High: The total population, property, commerce, infrastructure and services of the community
are uniformly exposed to the effects of a hazard of potentially great magnitude. In a worst-case
scenario, there could be a disaster of major to catastrophic proportions.

•

Moderate: The total population, property, commerce, infrastructure, and services of the
community are exposed to the effects of a hazard of moderate influence; or the total
population, property, commerce, infrastructure, and services of the community are exposed to
the effects of a hazard of moderate influence, but not all to the same degree; or an important
segment of population, property, commerce, infrastructure and services of the community are
exposed to the effects of a hazard. In a worst-case scenario there could be a disaster of
moderate to major, though not catastrophic, proportions.

•

Low: A limited area or segment of population, property, commerce, infrastructure, or service is
exposed to the effects of a hazard. In a worst-case scenario, there could be a disaster of minor
to moderate proportions.

4.3. Summary Risk Assessment
Based on the regional risk assessment and the local risk assessment in the subsequent section, the
following hazards pose the greatest threat to the City of Tenino:
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Probability of
Occurrence
Earthquake
High
Storm
High
Flood
High
Landslide
High
Wildland Fire High
Volcanic Event Low

Hazard

City of Tenino

Vulnerability

Risk

Moderate
High
Moderate
Low
Moderate
Moderate

High
High
Moderate
Moderate
Moderate
Low
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5. Local Risk Assessment
A comprehensive risk assessment of the major natural hazards that threaten the City of Tenino was
developed for this plan through the regional risk assessment process described in Chapter 4.0. The
regional risk assessment and its hazard profiles serve as the foundation for Tenino’s risk assessment. A
list of all potential natural hazards that could impact Tenino is in Chapter 4 of the Regional plan, which
identifies six natural hazard profiles for earthquake, storm, flood, landslide, wildland fire, and volcanic
events. Each profile defines the hazard and describes its effects, severity, impacts, probability of
occurrence, and historical occurrences. The regional profiles describe Tenino’s local vulnerabilities in
terms of the portion of the jurisdictions land base or service area, population, employment, dwelling
units, jurisdiction-owned assets, and critical facilities that are within each hazard zone.
This section of the plan provides additional details or explains differences where Tenino’s risks for each
hazard vary from the risks facing the entire planning area. Maps of the hazards that affect the City of
Tenino are scaled to local boundaries and are included in this section.
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5.1. Earthquake
Summary Assessment. History suggests a high probability of occurrence of a damaging earthquake
sometime in the next 25 years. Although the entire County will be affected by a catastrophic
earthquake, Tenino has a moderate vulnerability to earthquakes because the city is mostly situated on
soils with a very low susceptibility to liquefaction. The risk of impacts from earthquakes remains high,
however, because many buildings in Tenino are older and more susceptible to damage and collapse.

Probability of
Occurrence
High

Vulnerability

Risk

Moderate

High

Severity. A profile of earthquakes is provided in Chapter 4.1 of the Regional Risk Assessment. The
greatest effects of earthquakes experienced by Tenino are ground shaking and ground failures.
According to the Washington State Department of Natural Resources, the majority of Tenino is situated
upon Class C soils, which amplify the shaking effects of earthquake events. The majority of Tenino’s
soils have a “Very Low” susceptibility to hazards associated with liquefaction. Areas adjacent to Scatter
Creek, however, are located on soils having a “Moderate to High” liquefaction risk (see Map 5.1:
Liquefaction Hazards).
The following tables describe liquefaction hazards areas in Tenino and how they affect the community’s
population, employment, dwellings, and buildings and their contents. The Urban Growth Area (UGA)
noted in the tables below is the unincorporated area designated to be annexed into city limits over a 20year planning horizon to accommodate urban growth.

Table 5.1a. Liquefaction Hazard Areas in Tenino
Low to Moderate Moderate to High
Total
Risk
Risk
Acres
Acres
%
Acres
%
City
922
0
0.0%
56
6.1%
UGA
65
0
0.0%
0
0.6%
Total
987
0
0.0%
57
5.8%

High Risk
Acres
0
0
0

%
0.0%
0.0%
0.0%

Liquefaction
Hazard Area
Acres
%
56
6.1%
0
0.6%
57
5.8%

Explanation: Liquefaction Hazard includes areas with a "Low to Moderate," "Moderate to High" or "High" liquefaction risk.

Table 5.1b. Population in the Liquefaction Hazard Area, 2015 and 2040
2015 Population Estimate
2040 Population Forecast
Total
In Hazard Area
Total
In Hazard Area
Population
Persons
Percent
Population
Persons
City
1,730
65
3.8%
3,675
100
UGA 15
0
0.0%
110
0
Total 1,745
65
3.7%
3,785
100

Percent
2.7%
0.0%
2.6%

Explanation: Liquefaction Hazard includes areas with a "Low to Moderate," "Moderate to High" or "High" liquefaction risk.

City of Tenino
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Table 5.1c. Employment in the Liquefaction Hazard Area, 2014 and 2040
2014 Employment Estimate
2040 Employment Forecast
Total
In Hazard Area
Total
In Hazard Area
Employed
Persons
Percent
Employed
Persons
City
870
20
2.3%
1,505
20
UGA 0
0
5
0
Total 870
20
2.3%
1,510
20

Percent
1.3%
0.0%
1.3%

Explanation: Liquefaction Hazard includes areas with a "Low to Moderate," "Moderate to High" or "High" liquefaction risk.

Table 5.1d. Dwellings in the Liquefaction Hazard Area, 2015 and 2040
2015 Dwelling Estimate
2040 Dwelling Forecast
Total
In Hazard Area
Total
In Hazard Area
Dwellings
Dwellings
Percent
Dwellings
Dwellings
City
755
30
4.0%
1,855
40
UGA 5
0
0.0%
40
0
Total 760
30
3.9%
1,895
40

Percent
2.2%
0.0%
2.1%

Explanation: Liquefaction Hazard includes areas with a "Low to Moderate," "Moderate to High" or "High" liquefaction risk.

Table 5.1e. Valuation of Buildings and Contents in the Liquefaction Hazard Area, 2014
Government and
Residential
Commercial and Industrial
Institutional
Total
Valuation in
Total
Valuation in
Total
Valuation in
Valuation Hazard Area
Valuation Hazard Area
Valuation Hazard Area
(Mil. $)
(Mil. $)
%
(Mil. $)
(Mil. $)
%
(Mil. $)
(Mil. $)
%
City
50
2
4.0% 12
0
0.0% 67
0
0.0%
UGA 1
0
0.0% 0
0
0
0
Total 51
2
3.9% 12
0
0.0% 67
0
0.0%
Explanation: Liquefaction Hazard includes areas with a "Low to Moderate," "Moderate to High" or "High" liquefaction risk.

Probability of Occurrence. Same as described in Chapter 4.1 of the Regional Risk Assessment.

Historical Occurrences and Impacts Specific to Tenino
•

February 28, 2001, Federal Disaster 1361: Nisqually Earthquake. City-owned buildings were
not impacted; however, privately-owned buildings sustained damaged – generally cracked
fireplaces and foundations and bricks shaken loose.

City of Tenino
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Map 5.1: Liquefaction Hazards
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5.2. Storm
Summary Assessment. Severe storms have a high probability of occurrence throughout the Thurston
Region. Past experience demonstrates that Tenino is highly vulnerable to the impacts of winter storms.
Based on these considerations, a high risk rating has been assigned.

Storm Type

Winter Storm

Storm Hazard
Element
High Winds
Heavy Rain
Freezing Rain
Heavy Snow

Probability of
Occurrence
High
High
Low
Moderate
High

Tornado
Hail
Lightning

Low
Low
High
Low

Overall
Assessment
Thunder
Storm
Overall
Assessment

Vulnerability

Risk

High
Moderate
High
High
High

High
High
Moderate
High
High

Low
Low
Low
Low

Low
Low
Low
Low

Severity. A profile of storms is provided in Chapter 4.2 of the Regional Risk Assessment. The severity of
storms experienced by Tenino is similar to that experienced by the rest of Thurston County.

Impacts. Wind is the biggest storm hazard faced by Tenino. The effect or wind on Tenino is amplified by
the city’s proximity to a large prairie to the west. As wind crosses the prairie, there is little to slow or
deflect its progress as it approaches the community. With steep hillsides on both sides of Tenino, local
topography causes the wind to be funneled directly through the city.
The city may also be impacted by heavy rains, freezing rain, snow, tornadoes, hail, and lightning. Wind,
snow, and ice may each cause power outages in the community; depending on the storm’s severity and
impacts to other communities in Thurston County, it may take days to restore power to the city.
However, power outages may be mitigated because the city’s electricity is served by at least four power
grids that are connected to areas outside the region. The city is seeking to be moved up on the priority
list of power restoration due to its new sewer system, which is operated by electrical power. When
electrical power fails, grinder pumps do not operate, and effluent in the sewer system is at risk of
backing up into residents’ homes. During power outages, public works staff must take a portable
generator and move between various locations in the community to keep the sewer system functioning.
This severely impacts their ability to address other issues that may arise during a power outage.
Storm events may also cause trees to topple, which can damage property and cause injury or death to
people and animals. Snow and ice may make roads impassable, exacerbating difficulties in responding to
emergencies. Rain or snowmelt may cause riverine or localized flooding.

Probability of Occurrence. Same as described in Chapter 4.2 of the Regional Risk Assessment.

City of Tenino
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Historical Occurrences and Impacts Specific to Tenino
•

January 2012, Federal Disaster 4056: Severe Winter Storm, Flooding, Landslides, and
Mudslides. Although the storm itself had limited direct impact on Tenino, it affected everyone
around the community. Rural residents couldn’t make it in to Tenino for supplies because of the
dangerous road conditions, and residents couldn’t make it out of the community for work. Ice
and fallen trees and limbs made travel difficult at best and dangerous at worst. Power outages
affected residents in and out of the community for an extended period of time.

•

January 2009, Federal Disaster 1817: Severe Winter Storms, Landslides, Mudslides, and
Flooding. Moderate flooding occurred in the Huston Street area. The street was flooded, and
water entered some houses. McDuff Road had to be closed.

•

December 2008, Federal Disaster 1825: Severe Winter Storm, Near Record Snow. Citizens had
difficulty navigating city streets. The City had to borrow plowing equipment from a private
citizen, as City plows were ineffective in clearing snow and ice.

•

December 2006, “The Hanukkah Eve Storm” Federal Disaster 1682: Severe Winter Storm,
Landslides, and Mudslides. Some areas of the city lost electrical power during this windstorm.

•

January 2005, Windstorm. Although this storm was not a federally-declared disaster, strong
winds caused some damage to residences, including trees falling onto and through roofs.

•

December/January 1996/1997 Federal Disaster 1159: Ice, Wind, Snow, Landslides, and
Flooding. The city was impacted by snow followed by ice. This caused downed trees and power
outages. In some parts of the city, power was not restored for a week.

•

January 1993 Inaugural Day Windstorm, Federal Disaster 981: Windstorm. Trees were felled in
City Park, power was disrupted and some homes lost roofs.

City of Tenino
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5.3. Flood
Summary Assessment. Flooding events have a high probability of occurrence in Tenino. Several areas of
town have flooded in the past, to varying degrees of severity, resulting in a moderate vulnerability
rating. The nature of past flood events and their impacts in Tenino results in a moderate risk
assessment.

Flood Type
Riverine
Groundwater
Tidal
Urban
Overall Assessment

Probability of
Occurrence
High
High
N/A
High
High

Vulnerability

Risk

Moderate
Moderate
N/A
Moderate
Moderate

High
High
N/A
Moderate
Moderate

Severity. Same as described in Chapter 4.3 of the Regional Risk Assessment. The severity of flooding
events is influenced by the amount and type of precipitation, pre-existing conditions of the ground
(saturated from previous rain, covered with snow, or frozen) and human modification of the landscape
(development and logging practices). Flood zones are shown on Map 5.3: Flood Hazards.

Impacts. Tenino is not impacted by tidal flooding. However, riverine, groundwater, and urban flooding
may all occur. The 100-year floodplain surrounds Scatter Creek to varying extent as the creek winds its
way through city limits. There are also some areas of Tenino within the 500-year floodplain, including
residential areas. Within city limits are several areas at risk for high groundwater flooding, including
along Scatter Creek through the center of town and along the northern city limits, as well as isolated
areas throughout the portion of the city west of Scatter Creek, especially along Huston Street South.
The following tables describe flood hazard areas in Tenino and how they affect the community’s
population, employment, dwellings, and buildings and their contents. The Urban Growth Area (UGA)
noted in the tables below is the unincorporated area designated to be annexed into city limits over a 20year planning horizon to accommodate urban growth.

Table 5.3a. Flood Hazard Areas in Tenino
1% Chance of
0.2% Chance of
Total
Flood in Hazard
Flood in Hazard
Acres
Area
Area
Acres
%
Acres
%
City
922
34
3.7%
7
0.7%
UGA
65
8
11.5%
0
0.0%
Total
987
42
4.2%
7
0.7%

High
Groundwater in
Hazard Area
Acres
%
79
8.5%
0
0.0%
79
8.0%

Any Flood Hazard
in Hazard Area
Acres
96
8
104

%
10.4%
11.5%
10.5%

Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: Flood Hazard includes the Special Flood Hazard Areas Subject to Inundation by the 1% and 0.2% Annual Chance
of Flood and Thurston County High Groundwater Hazard Areas. Numbers may not add due to rounding.
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Table 5.3b. Population in the Flood Hazard Area, 2015 and 2040
2015 Population Estimate
2040 Population Forecast
Total
In Hazard Area
Total
In Hazard Area
Population
Persons
Percent
Population
Persons
City
1,730
40
2.3%
3,675
190
UGA 15
0
0.0%
110
0
Total 1,745
40
2.3%
3,785
190

Percent
5.2%
0.0%
5.0%

Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: Flood Hazard includes the Special Flood Hazard Areas Subject to Inundation by the 1% and 0.2% Annual Chance
of Flood and Thurston County High Groundwater Hazard Areas. Numbers may not add due to rounding.

Table 5.3c. Employment in the Flood Hazard Area, 2014 and 2040
2014 Employment Estimate
2040 Employment Forecast
Total
In Hazard Area
Total
In Hazard Area
Employed
Persons
Percent
Employed
Persons
City
870
40
4.6%
1,505
60
UGA 0
0
5
0
Total 870
40
4.6%
1,510
60

Percent
4.0%
0.0%
4.0%

Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: Flood Hazard includes the Special Flood Hazard Areas Subject to Inundation by the 1% and 0.2% Annual Chance
of Flood and Thurston County High Groundwater Hazard Areas. Numbers may not add due to rounding.

Table 5.3d. Dwellings in the Flood Hazard Area, 2015 and 2040
2015 Dwelling Estimate
2040 Dwelling Forecast
Total
In Hazard Area
Total
In Hazard Area
Dwellings
Dwellings
Percent
Dwellings
Dwellings
City
755
20
2.6%
1,855
100
UGA 5
0
0.0%
40
0
Total 760
20
2.6%
1,895
100

Percent
5.4%
0.0%
5.3%

Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: Flood Hazard includes the Special Flood Hazard Areas Subject to Inundation by the 1% and 0.2% Annual Chance
of Flood and Thurston County High Groundwater Hazard Areas. Numbers may not add due to rounding.

Table 5.3e. Valuation of Buildings and Contents in the Flood Hazard Area, 2014
Government and
Residential
Commercial and Industrial
Institutional
Total
Valuation in
Total
Valuation in
Total
Valuation in
Valuation Hazard Area
Valuation Hazard Area
Valuation Hazard Area
(Mil. $)
(Mil. $)
%
(Mil. $)
(Mil. $)
%
(Mil. $)
(Mil. $)
%
City
50
1
2.0% 12
0
0.0% 67
9
13.4%
UGA 1
0
0.0% 0
0
-0
0
-Total 51
1
2.0% 12
0
0.0% 67
9
13.4%
Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: Flood Hazard includes the Special Flood Hazard Areas Subject to Inundation by the 1% and 0.2% Annual Chance
of Flood and Thurston County High Groundwater Hazard Areas. Numbers may not add due to rounding.
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Probability of Occurrence. Same as described in the Regional Risk Assessment.

Historical Occurrences and Impacts Specific to Tenino. There is a specific pattern to groundwater
flooding in areas of Tenino. Water from the hills along the southern edge of the city cause flooding in
the Huston Street area approximately 24 hours after the water enters the ground at the base of the hills.
•

January 2009, Federal Disaster 1817: Severe Winter Storms, Landslides, Mudslides, and
Flooding. Groundwater surfaced near a trailer park on Garfield Avenue. Scatter Creek caused
flooding in backyards of residences along Old Military Road. Flooding also occurred at the south
end of Huston Street.

•

December 2007, Federal Disaster 1734: Severe Winter Storms, Flooding, Landslides, and
Mudslides. Localized flooding occurred.

•

January 1990, Federal Disaster 852: Severe Storm and Flooding. Morningside Drive was
washed away near the railroad trestle, preventing residents from accessing downtown Tenino
by car. City water mains were also exposed by the flood.

City of Tenino

19

Annex to the Hazards Mitigation Plan for the Thurston Region
Map 5.3: Flood Hazards
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5.4. Landslide
Summary Assessment. Overall, landslides pose a moderate risk to Tenino. Parts of the city are located
within landslide hazard areas, but the more pressing threat is impacts to travel routes outside the city
being impacted by landslides. Routes to the west of the city are less vulnerable. A low vulnerability
rating has been assigned.

Probability of
Occurrence
High

Vulnerability

Risk

Low

Moderate

Severity. Same as described in Chapter 4.4 of the Regional Risk Assessment.

Impacts. Same as described in Chapter 4.4 of the Regional Risk Assessment. Tenino has some areas of
steep slopes above City Park and on Lemon Hill on the west side of the city. Travel by Tenino residents
and emergency response personnel could be impacted by landslides. As illustrated on Map 5.4: Steep
Slopes, areas where the slope exceeds 40% are found along roads that connect the city to Bucoda,
Rainier, and Tumwater – including SR 507 and Old Highway 99.
The following tables describe landslide hazard areas in Tenino and how they affect the community’s
population, employment, dwellings, and buildings and their contents. The Urban Growth Area (UGA)
noted in the tables below is the unincorporated area designated to be annexed into city limits over a 20year planning horizon in order to accommodate urban growth.

Table 5.4a. Landslide Hazard Areas in Tenino
Jurisdiction’s
Landslide Hazard Area
Area (acres)
Acres
Percent
City
922
75
8.2%
UGA
65
10
14.7%
Total
987
85
8.6%
Explanation: Landslide Hazard includes areas where the slope is greater than 40%.

Table 5.4b. Population in the Landslide Hazard Area, 2015 and 2040
2015 Population Estimate
2040 Population Forecast
Total
In Hazard Area
Total
In Hazard Area
Population
Persons
Percent
Population
Persons
City
1,730
20
1.2%
3,675
340
UGA 15
0
0.0%
110
20
Total 1,745
20
1.1%
3,785
360

Percent
9.3%
18.2%
9.50%

Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: Landslide Hazard includes areas where the slope is greater than 40%.
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Table 5.4c. Employment in the Landslide Hazard Area, 2014 and 2040
2014 Employment Estimate
2040 Employment Forecast
Total
In Hazard Area
Total
In Hazard Area
Employed
Persons
Percent
Employed
Persons
City
870
10
1.1%
1,505
30
UGA 0
0
-5
0
Total 870
10
1.1%
1,510
30

Percent
2.0%
0.0%
2.0%

Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: Landslide Hazard includes areas where the slope is greater than 40%.

Table 5.4d. Dwellings in the Landslide Hazard Area, 2015 and 2040
2015 Dwelling Estimate
2040 Dwelling Forecast
Total
In Hazard Area
Total
In Hazard Area
Dwellings
Dwellings
Percent
Dwellings
Dwellings
City
755
10
1.3%
1,855
200
UGA 5
0
0.0%
40
10
Total 760
10
1.3%
1,895
210

Percent
10.8%
25.0%
11.1%

Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: Landslide Hazard includes areas where the slope is greater than 40%.

Table 5.4e. Valuation of Buildings and Contents in the Landslide Hazard Area, 2014
Government and
Residential
Commercial and Industrial
Institutional
Total
Valuation in
Total
Valuation in
Total
Valuation in
Valuation Hazard Area
Valuation Hazard Area
Valuation Hazard Area
(Mil. $)
(Mil. $)
%
(Mil. $)
(Mil. $)
%
(Mil. $)
(Mil. $)
%
City
50
1
2.0% 12
0
0.0% 67
0
0.0%
UGA 1
0
0.0% 0
0
-0
0
-Total 51
1
2.0% 12
0
0.0% 67
0
0.0%
Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: Landslide Hazard includes areas where the slope is greater than 40%.

Probability of Occurrence. Same as in the Regional Risk Assessment.

Historical Occurrences and Impacts Specific to Tenino. None of note.
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Map 5.4: Steep Slopes
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5.5. Wildland Fire
Summary Assessment. Wildland fires have a high probability of occurrence throughout the Thurston
Region. Tenino abuts large wooded areas in proximity to development. Some of these areas are on
steep slopes, and drought conditions make them very vulnerable to wildland fires. The city has
therefore been assigned a moderate vulnerability rating. Due to the presence of wooded areas within
and adjacent to the city, a moderate risk rating has been assigned to the city.

Probability of
Occurrence
High

Vulnerability

Risk

Moderate

Moderate

Severity. Same as described in Chapter 4.5 of the Regional Risk Assessment. Severity will vary depending
on the size of the fire and the population and value of structures at risk. Washington State Department
of Natural Resources has determined that a large High Fire Risk Area abuts Tenino along the city’s
southern border. Wildfires in this area may pose a threat to Tenino and its residents and may leave
previously wooded and vegetated hillsides vulnerable to erosion and landslides. Map 5.5: High Risk
Wildland Urban Interface Areas shows the location of at-risk areas.

Impacts. Wildfires that are not contained may threaten property and cause injury and death when those
at risk do not quickly evacuate. This may include people recreating in wild areas, or those who live or
work in the Wildland Urban Interface. Wildfires can destroy large areas of forest, killing wildlife and
reducing viable habitat.
The following tables describe wildfire hazard areas in Tenino and how they affect the community’s
population, employment, dwellings, and buildings and their contents. The Urban Growth Area (UGA)
noted in the tables below is the unincorporated area designated to be annexed into city limits over a 20year planning horizon in order to accommodate urban growth.

Table 5.5a. Wildland Urban Interface Hazard Area in Tenino
Jurisdiction’s
Landslide Hazard Area
Area (acres)
Acres
Percent
City
922
14
1.5%
UGA
65
46
71.0%
Total
987
60
6.1%
Explanation: High risk wildland urban interface areas are shown on Map 5.5 as
identified by DNR and USFS using National Fire Protection Association standards.
Numbers may not add due to rounding.
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Table 5.5b. Population in the Wildland Urban Interface Hazard Area, 2015 and 2040
2015 Population Estimate
2040 Population Forecast
Total
In Hazard Area
Total
In Hazard Area
Population
Persons
Percent
Population
Persons
City
1,730
0
0.0%
3,675
0
UGA 15
5
33.3%
110
80
Total 1,745
5
0.3%
3,785
80

Percent
0.0%
72.7%
2.1%

Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: High risk wildland urban interface areas are shown on Map 5.5 as identified by DNR and USFS using National
Fire Protection Association standards. Numbers may not add due to rounding.

Table 5.5c. Employment in the Wildland Urban Interface Hazard Area, 2014 and 2040
2014 Employment Estimate
2040 Employment Forecast
Total
In Hazard Area
Total
In Hazard Area
Employed
Persons
Percent
Employed
Persons
City
870
0
0.0%
1,505
0
UGA 0
0
-5
0
Total 870
0
0.0%
1,510
0

Percent
0.0%
0.0%
0.0%

Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: High risk wildland urban interface areas are shown on Map 5.5 as identified by DNR and USFS using National
Fire Protection Association standards. Numbers may not add due to rounding.

Table 5.5d. Dwellings in the Wildland Urban Interface Hazard Area, 2015 and 2040
2015 Dwelling Estimate
2040 Dwelling Forecast
Total
In Hazard Area
Total
In Hazard Area
Dwellings
Dwellings
Percent
Dwellings
Dwellings
City
755
0
0.0%
1,855
0
UGA 5
0
0.0%
40
30
Total 760
0
0.0%
1,895
30

Percent
0.0%
75.0%
1.6%

Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: High risk wildland urban interface areas are shown on Map 5.5 as identified by DNR and USFS using National
Fire Protection Association standards. Numbers may not add due to rounding.

Table 5.5e. Valuation of Buildings and Contents in the Wildland Urban Interface Hazard Area, 2014
Government and
Residential
Commercial and Industrial
Institutional
Total
Valuation in
Total
Valuation in
Total
Valuation in
Valuation Hazard Area
Valuation Hazard Area
Valuation Hazard Area
(Mil. $)
(Mil. $)
%
(Mil. $)
(Mil. $)
%
(Mil. $)
(Mil. $)
%
City
50
1
0.0% 12
0
0.0% 67
0
0.0%
UGA 1
0
0.0% 0
0
-0
0
-Total 51
1
0.0% 12
0
0.0% 67
0
0.0%
Source: Thurston Regional Planning Council Population Forecast, 2015
Explanation: High risk wildland urban interface areas are shown on Map 5.5 as identified by DNR and USFS using National
Fire Protection Association standards. Numbers may not add due to rounding.
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Probability of Occurrence. The probability of small fires (smaller than two acres in size) occurring in
Tenino is high. The probability of larger fires occurring is low.

Historical Occurrences and Impacts Specific to Tenino. Between 1972 and 2015, there have been 113
fires within Tenino city limits or its vicinity. A total of 372.8 acres have burned with an average size of 3.3
acres. The largest fire, which burned 140 acres of grasslands, occurred in 1998 near Offut Lake (3.5
miles north of Tenino).
•

August 10, 2014 Tenino Complex Blazes. A series of three fires in south Thurston County and
Pierce County ignited during one of the warmest and driest summers on record. A 10-acre fire
near Crane Road (less than one mile south of Tenino) was ignited by a forest debris pile within a
40-acre parcel. It is suspected that the pile may have been deliberately started by the property
owner or by adjacent campfires on the property which was the site of a multi-day music event.
Fire fighters battled the blaze and continued to monitor the hot spots for several days. On the
same day, a separate 10-acre fire burned in a large rock pit – east of Johnson Creek Road
between Tenino and Rainier. The rock pit is apparently a popular site for recreational target
shooting, albeit an unsanctioned one. The fire was likely caused by the shooting and subsequent
discharge of a large exploding target. A third fire near Kinsman Court in Roy sparked several
forest debris piles within a 30-acre clear cut. The fire was believed to have been caused by
arson.
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Map 5.5: High Risk Wildland Urban Interface Areas
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5.6. Volcanic Hazards
Summary Assessment. Volcanic events have a low probability of occurrence. Historical events indicate
the city is moderately vulnerable to the threats of volcanic events. A major eruption could impact the
city, but impacts would likely be limited to ash fall. A low risk rating has therefore been assigned.

Volcanic
Hazard
Tephra (Ash)
Fall
Lahar

Probability of
Occurrence
Low
Low

Vulnerability

Risk

Moderate

Low

Low

Low

Severity. Same as described in Chapter 4.6 of the Regional Risk Assessment.

Impacts. Tenino is not located in a lahar hazard area. However, the city could be impacted by ash fall
from a volcanic eruption. Ash accumulation creates difficult driving conditions, including reduced
visibility, and could result in injury or death as a result of traffic accidents. Inhalation of ash particles
could pose a threat to people with respiratory illnesses, though avoiding exposure would mitigate this
threat. Ash can also cause damage to agricultural crops as well as ventilation, heating and air
conditioning systems. Significant rooftop accumulation could lead to structural failures. Wet ash can
cause slippery roads, increase the threat of structural failures, and cause power outages.

Probability of Occurrence. For ash fall, same as described in Chapter 4.6 of the Regional Risk
Assessment. A volcanic lahar is not likely to impact Tenino.

Historical Occurrences and Impacts Specific to Tenino
•

May 1980, Federal Disaster 623: Mt. St. Helens Eruption. The city received a dusting of ash,
which was only a minor nuisance.
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6. Mitigation Initiatives
6.1. Status of Previously Adopted Mitigation Initiatives
Tenino identified 10 mitigation initiatives as part of its annex to the 2009 hazards mitigation plan (in
priority order).
•

Retrofit Tenino High School for generator hookup capability. No progress has been made, and
the initiative needs to be modified. The elementary school is currently the emergency
evacuation shelter for the community – not the high school. Further, in an emergency, the cityowned generator is already dedicated to serve as power to the community’s water system.

•

Purchase and install a 20KW generator at the Tenino Police Building. No progress has been
made, and the initiative needs to be modified.

•

Flood Hazard Education and Community Outreach. Some progress has been made, and this
initiative has been modified to identify specific actions the city can take to improve flood hazard
education and community outreach. City staff, the Planning Commission, and City Council will
review the effectiveness of the program and adjust as needed on an annual basis.

•

Scatter Creek Stream Gage Installation and Data Monitoring. No progress has been made on
this initiative. Thurston County maintains a precipitation station along Scatter Creek just north
of the City.

•

Flood Hazard Mitigation Analysis and Project Prioritization. No progress has been made on
this initiative.

•

Flood Hazard Mitigation Review of City ordinances and Best Practice Amendments. This
initiative is ongoing, and some progress has been made. The Shoreline Master Program was
updated in 2012 and the critical areas regulations were updated in 2016. The city has recently
identified that stormwater management standards and road standards are lacking.

•

Retrofit the Tenino City Fire Hall building and set up an alternate disaster command center.
This initiative has been modified. In 2012, the city sold the building to Thurston County Fire
District #12. The Fire District performed a study of the structure and determined that the
eventual demolition of the building was more appropriate than retrofitting the building. Tenino
should partner with the Fire District to establish a secondary command center if and when a
new station is constructed elsewhere.

•

Construct third well and redundant reservoir above Tenino City Park. No progress has been
made on this initiative. Water continues to be an issue for the city as it does not have enough to
meet projected demand during the 20-year planning period.

•

Purchase a 26-foot semi-trailer and stock it with emergency supplies to be used in hazard
response. This initiative was removed. Tenino’s experience in the aftermath of the January
2012 severe winter storm demonstrated that it was more important for individuals to be
prepared and self-reliant during a disaster than to have a fully-stocked semi-trailer in city limits
during a disaster. Given the city’s limited resources, maintaining a trailer stocked with supplies
that will only be used once in a while does not make sense; this is more appropriately handled
at the County level.

•

Fund engineer study of potential seismic retrofits for historical buildings. No progress has
been made and this initiative has been modified. Although the city’s historic buildings are
important the Tenino’s well-being, assessing the need to seismically retrofit city-owned
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buildings and structures (some of which are historic) is a priority to ensure continuity of
operations during a disaster.

6.2. Mitigation Initiatives
Mitigation initiatives consist of actions that have not yet begun or require additional work. This includes
new initiatives identified by the City of Tenino during the plan update process and existing initiatives
that have been modified from their original form to reflect present needs.
Priority

ID Number

1 of 12

TEN MH 7

2 of 12

TEN-MH 6

3 of 12

TEN-MH 3

Critical Facilities
Replacement/Retrofit

4 of 12

TEN-FH 4

Data Collection and
Mapping

5 of 12

TEN-MH 2

Critical Facilities
Replacement/Retrofit

6 of 12

TEN-FH 3

Data Collection and
Mapping

7 of 12

TEN-MH 4

Hazard Preparedness

8 of 12

TEN-FH 1

Public Information

9 of 12

TEN-MH 1

Critical Facilities
Replacement/Retrofit

10 of 12

TEN-MH 5

Hazard Preparedness

11 of 12

TEN-FH 2

Data Collection and
Mapping

12 of 12

TEN-EH 1

Data Collection and
Mapping

EH = Earthquake Hazard
LH = Landslide Hazard
MH = Multi Hazard

City of Tenino

Category
Plan Coordination and
Implementation
Plan Coordination and
Implementation

Action
Establish an emergency
communications plan
Establish a plan for emergency
sewer operations.
Establish Tenino High School as the
emergency evacuation shelter for
residents of Tenino.
Flood Hazard Mitigation Analysis
and Project Prioritization
Retrofit the Tenino City Fire Hall
building and set up an alternate
disaster command center
Flood Hazard Mitigation Review of
City ordinances and Best Practice
Amendments
Establish or take part in a
Community Emergency Response
Team (CERT) program that includes
a public education campaign on
how to be self-reliant in an
emergency.
Flood Hazard Education and
Community outreach
Purchase and install a 20KW
generator at the Tenino Police
Building.
Construct third well and redundant
reservoir above City Park City Park.
Scatter Creek Stream Gage
Installation and Data Monitoring
Determine the feasibility of
seismically retrofitting city buildings
and critical infrastructure.

SH = Storm Hazard
WH = Wildland Fire Hazard

Status
New
New
Modified
Existing
Modified

Existing

New

Modified
Modified
Modified
Modified
Modified

FH = Flood Hazard
VH = Volcanic Hazard
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Priority 1 of 12
Hazard Addressed:
Category:
TEN-MH 7:
Rationale:

Relation to Plan Goals
and Objectives:
Implementer(s):
Estimated Cost:
Time Period:
Funding Source:
Source and Date:
Adopted Plan Number:
Reference Page
Initiative and
Implementation Status:

City of Tenino

Status: New
Multi Hazard
Plan Coordination and Implementation
Establish an emergency communications plan.
During a disaster situation, Tenino may be cut off from outside help for an
undetermined amount of time. An emergency communications plan will
ensure that the city has the ability to communicate with key personnel at
the local level as well as with other outside agencies.
1.A. Design, build, operate, and maintain disaster resistant
communication systems that provide emergency notifications and
instructions.
City of Tenino – Police and City Administration
Unknown
2020-2025
Grants and City Funds
n/a
n/a
n/a
New. This is a new initiative.
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Priority 2 of 12
Hazard Addressed:
Category:
TEN-MH 6:
Rationale:

Relation to Plan Goals
and Objectives:
Implementer(s):
Estimated Cost:
Time Period:
Funding Source:
Source and Date:
Adopted Plan Number:
Reference Page
Initiative and
Implementation Status:

City of Tenino

Status: New
Multi Hazard
Plan Coordination and Implementation
Establish a plan for emergency sewer operations.
Tenino’s sewer system was established in 2012 and relies on grinder
pumps installed at every service pipe. When a citywide power outage
occurs for an extended period of time, residents’ sewer lines back up
unless city personnel come to the site, hook up a generator, and pump the
waste. Personnel that could otherwise assist in making repairs and
clearing hazards are tied up ensuring sewer lines don’t back up.
2.B. Maintain and upgrade utility systems and services to withstand the
effects of hazards.
City of Tenino – Public Works
Unknown
2025-2030
Grants and City Funds
n/a
n/a
n/a
New. This is a new initiative.
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Priority 3 of 12
Hazard Addressed:
Category:
TEN-MH 3:
Rationale:

Relation to Plan Goals
and Objectives:

Implementer(s):
Estimated Cost:
Time Period:
Funding Source:
Source and Date:
Adopted Plan Number:
Reference Page
Initiative and
Implementation Status:

City of Tenino

Status: Modified
Multi Hazard
Critical Facilities Replacement/Retrofit
Establish Tenino High School as the emergency evacuation shelter for
residents of Tenino.
Tenino Elementary school is currently designated as the emergency
evacuation shelter. However, the high school has more room and would
be better suited to fit this function. A solar array was recently installed on
the facility’s roof, which can act as a source of power during an
emergency.
1.C. Address emergency evacuation needs, prioritizing areas of the
community where mitigation strategies are ineffective or cost
prohibitive.
1.D. Train and equip emergency service providers to effectively respond
to hazard events.
City of Tenino – Public Works
Tenino School District
Unknown
2017-2020
Grant funds
The City of Tenino Annex to the Natural Hazards Mitigation Plan for the
Thurston Region (2010)
TEN-MH 3
34
Modified based on a better understanding of the community’s needs. This
item is still a priority but has not yet been completed due to lack of
funding.
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Priority 4 of 12
Hazard Addressed:
Category:
TEN-FH 4:
Rationale:

Relation to Plan Goals
and Objectives:

Implementer(s):
Estimated Cost:
Time Period:
Funding Source:
Source and Date:
Adopted Plan Number:
Reference Page
Initiative and
Implementation Status:

City of Tenino

Status: Existing
Flood Hazard
Data Collection and Mapping
Flood Hazard Analysis and Project Prioritization
The City of Tenino has experienced adverse riverine (Scatter Creek), high
groundwater, and on occasion urban or stormwater flooding conditions.
The city will conduct a downstream analysis to evaluate the factors and
conditions that cause the most severe flood conditions within city limits
and develop a prioritized list of projects that will prevent future flooding
or mitigate future losses. This task would likely run concurrently with TENFH 02 and TEN-FH 03. Projects may include stormwater drainage system
retrofits or replacements, elevation or relocation of critical infrastructure,
or habitat enhancements to Scatter Creek to restore natural functions and
increase floodwater conveyance.
6.A. Coordinate and provide leadership in the hazard mitigation planning
process among local, tribal, state, and federal government entities.
7.A. Monitor and evaluate precipitation, groundwater, and stream flow
levels, and survey flood high water marks.
City of Tenino – Community Development, Public Works
$30,000
2017-2020
Grants and General Fund
The City of Tenino Annex to the Natural Hazards Mitigation Plan for the
Thurston Region (2010)
TEN-FH 04
38
Existing. No progress has been made on this initiative.
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Priority 5 of 12
Hazard Addressed:
Category:
TEN-MH 2:
Rationale:

Relation to Plan Goals
and Objectives:

Implementer(s):
Estimated Cost:
Time Period:
Funding Source:
Source and Date:
Adopted Plan Number:
Reference Page
Initiative and
Implementation Status:

City of Tenino

Status: Modified
Multi Hazard
Critical Facilities Replacement/Retrofit
Identify and establish an alternate disaster command center.
The Police building, which acts as the city’s command center for disaster
management, is located less than 300 feet from an active rail line. An
alternate command center should be identified in case access to the Police
Building is restricted due to a derailment or toxic spill.
1.D. Train and equip emergency service providers to effectively respond
to hazard events.
2.D. Strengthen or relocate critical facilities or create protective spaces
or infrastructure around them so they are not significantly affected
by the effects of hazards
City of Tenino – Police, Administrative Staff
unknown
2025-2030
Grant Funds
Natural Hazard Mitigation Plan for the Thurston Region (2003)
TEN-MH 2
V-105
Modified. This item is still a priority but had to be modified from its
original form as the city’s circumstances and resources have changed.
Lack of funding has also impacted the city’s ability to complete this
initiative.
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Priority 6 of 12
Hazard Addressed:
Category:
TEN-FH 3:
Rationale:

Relation to Plan Goals
and Objectives:

Implementer(s):
Estimated Cost:
Time Period:
Funding Source:
Source and Date:
Adopted Plan Number:
Reference Page
Initiative and
Implementation Status:

City of Tenino

Status: Existing
Flood Hazard
Data Collection and Mapping
Flood Hazard Mitigation Review of City Ordinances and Best Practice
Amendments
The City of Tenino has experienced adverse riverine (Scatter Creek), high
groundwater, and on occasion urban or stormwater flood conditions. The
city will review its current critical areas ordinance, zoning ordinances,
development ordinances, and building codes to determine if they
inadvertently contribute to flood problems within and outside of city
limits. The city will amend ordinances as necessary to incorporate best
community practices that will avoid flood conditions resulting from future
development, both within and outside of city limits.
1.B.

Decrease the impacts of hazards on at risk individuals or special
needs populations.
3.A. Minimize the number of properties that are situated in hazard
prone locations.
3.C. Safeguard objects or places that have cultural or historic
significance.
4.A. When possible, use mitigation strategies that preserve ecological
functions of existing natural systems.
4.B. Consider mitigation actions that restore natural systems that
provide protective measures to surrounding properties.
4.C. Continue evaluating the effectiveness of Critical Areas Ordinances
and development regulations and revise as necessary to ensure
development does not occur in areas prone to hazards or changing
environmental conditions that threaten public safety.
City of Tenino – Community Development, Public Works
$10,000
2020-2025
Grants and General Fund
The City of Tenino Annex to the Natural Hazards Mitigation Plan for the
Thurston Region (2010)
TEN-FH 03:
39
Existing. This initiative is ongoing, and some progress has been made. The
Shoreline Master Program was updated in 2012 and the critical areas
regulations were updated in 2016. The city has recently identified that
stormwater management standards and road standards are lacking.
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Priority 7 of 12
Hazard Addressed:
Category:
TEN-MH 4:

Rationale:

Relation to Plan Goals
and Objectives:

Implementer(s):
Estimated Cost:
Time Period:
Funding Source:
Source and Date:
Adopted Plan Number:
Reference Page
Initiative and
Implementation Status:

City of Tenino

Status: NEW
Multi Hazard
Hazard Preparedness
Establish or take part in a Community Emergency Response Team (CERT)
program that includes a public education campaign on how to be selfreliant in an emergency.
During a disaster situation, Tenino may be cut off from outside help for an
undetermined amount of time. Having local members of the community
trained to respond to a disaster will help Tenino be more resilient and
weather the disaster. Emergency response exercises could take place
periodically, and trained members of the community can participate in
and use local events (Oregon Trail Days, Race for Rowan, etc.) to educate
the public on how to be self-reliant in an emergency.
1.B. Decrease the impacts of hazards on at risk individuals or special
needs populations.
1.D. Train and equip emergency service providers to effectively respond
to hazard events.
5.A. Develop and maintain efforts to prepare recovery plans.
5.E. Develop and maintain continuity of operations plans for essential
public safety services.
City of Tenino – Public Works
$10,000
2020-2025
Grant
n/a
n/a
n/a
New. This is a new initiative
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Priority 8 of 12
Hazard Addressed:
Category:
TEN-FH 1:
Rationale:

Relation to Plan Goals
and Objectives:

Implementer(s):
Estimated Cost:
Time Period:
Funding Source:
Source and Date:
Adopted Plan Number:
Reference Page
Initiative and
Implementation Status:

City of Tenino

Status: Modified
Flood Hazard
Public Information
Flood Hazard Education and Community Outreach
Some neighborhoods within Tenino city limits are vulnerable to riverine
flooding from Scatter Creek and high groundwater flooding when seasonal
precipitation exceeds normal high levels. To prepare residents for
potential flood hazards, the City will inform residents about the risks of
flooding, steps that can be taken to prevent losses, and enrollment
procedures for the National Flood Insurance Program. Information can be
provided through:
• Mailing a flood hazard newsletter with the utility bill in the Fall
• Flyers on sandbagging
• Posting information on the city’s website
• Holding an annual Town Hall meeting in the fall
An emergency line has been established and goes to public works.
6.B. Engage residents, businesses, employers, medical centers, utility
companies, subject matter experts, community, and faith-based
organizations as partners to help identify opportunities to
strengthen the region’s hazard resilience.
9.A. Develop and sustain ongoing communication campaigns with
residents, customers, businesses, and other stakeholders about the
known risks of hazard events and the actions that community
members or organizations can take to prevent or minimize losses.
City of Tenino – Administrative Staff
Unknown. Costs are associated with the regular duties of the
administrative staff.
Ongoing
General Fund
The City of Tenino Annex to the Natural Hazards Mitigation Plan for the
Thurston Region (2010)
TEN FH-01
36
Modified. This ongoing initiative will begin in Fall 2018. City staff, the
Planning Commission, and City Council will review the effectiveness of the
program and adjust as needed on an annual basis.
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Priority 9 of 12
Hazard Addressed:
Category:
TEN-MH 1:
Rationale:

Relation to Plan Goals
and Objectives:

Implementer(s):
Estimated Cost:
Time Period:
Funding Source:
Source and Date:
Adopted Plan Number:
Reference Page
Initiative and
Implementation Status:

City of Tenino

Status: Modified
Multi Hazard
Critical Facilities Replacement/Retrofit
Purchase and install a 50KW generator at the Tenino Police Building.
Having a self-sufficient command center is imperative to disaster
management. An independent power source is needed in case electrical
service is disrupted. Provisions must also be made to have three days of
fuel storage at the site. The generator itself should be trailer mounted to
facilitate use by all City departments.
4.D

Support efforts to increase local jurisdictions’ abilities to
appropriately respond to hazardous material releases.
5.E. Develop and maintain continuity of operations plans for essential
public safety services.
City of Tenino – Police, Public Works
$25,000
2020-2025
Grant and/or City Funds
Natural Hazard Mitigation Plan for the Thurston Region (2003)
TEN-MH 1
V-103
Modified. This item is still a priority but needed to be modified.

39

Annex to the Hazards Mitigation Plan for the Thurston Region
Priority 10 of 12
Hazard Addressed:
Category:
TEN-MH 5:
Rationale:

Relation to Plan Goals
and Objectives:
Implementer(s):
Estimated Cost:
Time Period:
Funding Source:
Source and Date:
Adopted Plan Number:
Reference Page
Initiative and
Implementation Status:

City of Tenino

Status: Modified
Multi Hazard
Hazard Preparedness
Construct third well and redundant reservoir.
The City’s water reservoirs are currently situated on Lemon Hill. Should a
hazard event damage the reservoirs, or the transmission lines that connect
water service to the city, Tenino’s citizens could be without water for an
extended period of time. An additional reservoir that serves the city from
another location reduces this risk.
2.B. Maintain and upgrade utility systems and services to withstand the
effects of hazards.
City of Tenino – Public Works
$750,000 - $1,000,000
2025-2030
City and Grant Funds
The City of Tenino Annex to the Natural Hazards Mitigation Plan for the
Thurston Region (2010)
TEN-MH 5
41
Modified. This item is still a priority but lack of funding has also impacted
the city’s ability to complete this initiative.
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Priority 11 of 12
Hazard Addressed:
Category:
TEN-FH 2:
Rationale:

Relation to Plan Goals
and Objectives:

Implementer(s):
Estimated Cost:
Time Period:
Funding Source:
Source and Date:
Adopted Plan Number:
Reference Page
Initiative and
Implementation Status:

City of Tenino

Status: Modified
Flood Hazard
Data Collection and Mapping
Scatter Creek Stream Gage Installation and Data Monitoring
Scatter Creek flows through Tenino City Limits. There is very little data
available on the timing and flow rates of the upper portion of the creek
that runs through city limits. Through a partnership with Thurston County,
the City of Tenino will install and monitor a staff gage near the northern
city limits Old Highway 99 Bridge (or suitable location). City and county
staff will coordinate efforts to seek a suitable location for the installation
of a permanent automatic data recording stream gage. Stream gage data
combined with a nearby precipitation station can be analyzed to better
understand the hydrological conditions that can lead to flooding in this
portion of the Chehalis River Basin.
6.A. Coordinate and provide leadership in the hazard mitigation planning
process among local, tribal, state, and federal government entities.
7.A. Monitor and evaluate precipitation, groundwater, and stream flow
levels, and survey flood high water marks.
City of Tenino – Community Development
Thurston County Water and Waste Management
$5,000-$7,000
2017-2020
Grants and/or City Funds
The City of Tenino Annex to the Natural Hazards Mitigation Plan for the
Thurston Region (2010)
TEN-FH 02
37
Modified. City staff will coordinate with Thurston County to install the
staff gage. City staff will monitor the gage on a routine basis to record
stream levels.
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Priority 12 of 12
Hazard Addressed:
Category:
TEN-EH 1:
Rationale:

Relation to Plan Goals
and Objectives:

Implementer(s):
Estimated Cost:
Time Period:
Funding Source:
Source and Date:
Adopted Plan Number:
Reference Page
Initiative and
Implementation Status:

City of Tenino

Status: Modified
Earthquake Hazard
Data Collection and Mapping
Determine the feasibility of seismically retrofitting city buildings and
critical infrastructure.
City-owned buildings and structures are integral to the smooth operation
of Tenino. During a disaster, continuity of operations is key to maintaining
a functioning government. The city should explore the feasibility of
seismically retrofitting city buildings and structures. This initiative consists
of a structural engineering review and retrofit of existing city buildings and
structures.
3.C. Safeguard objects or places that have cultural or historic
significance.
6.B. Engage residents, businesses, employers, medical centers, utility
companies, subject matter experts, community, and faith-based
organizations as partners to help identify opportunities to
strengthen the region’s hazard resilience.
8.C. Apply for federal mitigation assistance grants and leverage other
funding sources to finance mitigation projects.
City of Tenino – Community Development
$50,000
2025-2030
Grants and city funds
The City of Tenino Annex to the Natural Hazards Mitigation Plan for the
Thurston Region (2010)
TEN-EH 1:
43
Modified. This is an existing initiative that has been modified.
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7. National Flood Insurance Program Implementation

7.1. Introduction
All Local Mitigation Plans approved by FEMA after October 1, 2008 must describe each jurisdiction’s
participation in the NFIP and must identify, analyze and prioritize actions related to continued
compliance with the NFIP. Basic compliance NFIP actions could include, but are not limited to:
•

Adoption and enforcement of floodplain management requirements, including regulating all and
substantially improved construction in Special Flood Hazard Areas (SFHAs);
Floodplain identification and mapping, including any local requests for map updates, if needed;
or
Description of community assistance and monitoring activities.

•
•

The City of Tenino has participated in the NFIP since 1975. There are currently three policies within the
city with coverage totaling $719,200. Since 1978, eight claims have been filed with payments totaling
$112,212. There is one repetitive loss property in Tenino. The last community assistance visit was
conducted on December 3, 2013. There are no unresolved issues from the last visit, and the community
is in good standing.
Although staff resources are currently limited, the city will continue to participate in the NFIP. Tenino
has a staff of approximately seven with four contract workers that meet engineering, planning, building,
and sewer plant operation needs. The city’s building official acts as the community’s floodplain
administrator, but he is not certified. Development proposals are reviewed by both the building official
and the city planner to ensure floodplain regulations are enforced.

7.2. Flood Plans, Ordinances, and Regulations
Tenino updated its Critical Areas regulations in 2017, including standards for frequently flooded areas
(Tenino Municipal Code Sec. 112.20.080.).
112.20.080. Frequently Flooded Areas
A.

Definition. Frequently flooded areas are lands in the floodplain subject to a 1% or greater chance
of flooding in any given year and lands that provide important flood storage, conveyance, and
attenuation functions. Classifications of frequently flooded areas include, at a minimum, the 100year floodplain designation of the Federal Emergency Management Agency and the National Flood
Insurance Program.
1.

Includes:
a.

B.

Areas identified on the Flood Insurance Map(s). Areas of special flood hazard
identified by the Federal Insurance Administration in a scientific and engineering
report entitled “The Flood Insurance Study for Thurston County, Washington and
Incorporated Areas” dated October 16, 2012, and any revisions thereto, with
accompanying flood insurance rate maps (FIRM) dated October 16, 2012, and any
revisions thereto. The Flood Insurance Study and accompanying map(s) are hereby
adopted by reference, declared part of this Chapter, and are available for public
review at the City.

Designation. Frequently flooded areas perform important hydrologic functions and may present a
risk to persons and property. Frequently flooded areas are hereby designated critical areas and
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are subject to the provisions of this Chapter and must be managed consistent with the best
available science.
C.

Maintenance of Records. Where base flood elevation data is provided through the flood
insurance study or required through this Chapter, the City must obtain and record the flood
elevation certificates of all new or substantially improved structures, whether or not the structure
contains a basement. The City must also maintain for public inspection all records of floodplain
hazards, certificates of flood-proofing, and flood elevation data.

D.

Standards.
1.

Critical Facilities Prohibited. Critical facilities are prohibited within frequently flooded areas
unless there is no other practical alternative.

2.

Septic Systems Prohibited. On-site sewage disposal systems, including drain fields, are
prohibited within the 100-year floodplain.

3.

Flood Elevations. The base flood elevation for high ground water flood hazard areas
corresponds to the elevation of the outer edge of the high ground water flood hazard area.

3.

Delineation of the Base Flood Elevation. Applicants must submit to the approval authority
hydrologic and hydrogeologic studies as necessary to delineate the high ground water flood
hazard area and the base flood elevation.

4.

Buffer Required. A minimum buffer of 50 feet is required from the outer edge of the high
ground water hazard area or extending to a ground elevation two feet above the base flood
elevation, whichever is less.

5.

Infiltration Basins. The bottom of any infiltration facility for stormwater discharge must be
located at least six feet above the base flood elevation.

6.

Subdivision Proposals. Subdivision proposals must:
a.

Be consistent with the need to minimize flood damage;

b.

Have public utilities and facilities such as sewer, gas, electrical, and water systems
located and constructed to minimize flood damage.

c.

Must have adequate drainage provided to reduce exposure to flood damage.

d.

Generate base flood elevation data when it is not available from another authoritative
source.

7.

Building Permit Review. Where elevation data is not available either through the Flood
Insurance Study or from another authoritative source, applications for building permits must
be reviewed to assure that proposed construction will be reasonably safe from flooding. The
test of reasonableness is a local judgment and includes use of historical data, high water
marks, photographs of past flooding, etc., where available. Failure to elevate at least two
feet above grade in these zones may result in higher insurance rates.

8.

Nonresidential Construction. All nonresidential construction must have structural
components capable of resisting hydrostatic and hydrodynamic loads and effects of
buoyancy, and be certified by a registered professional engineer or architect that the design
and methods of construction are in accordance with accepted standards of practice for
meeting provisions of this section based on their development and/or review of the
structural design, specifications and plans.
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E.

Warning and Disclaimer of Liability. The degree of flood protection required by this chapter is
considered reasonable for regulatory purposes and is based on scientific and engineering
considerations. Larger floods can and will occur on rare occasions. Flood heights may be increased
by manmade or natural causes. This chapter does not imply that land outside the areas of special
flood hazards or uses permitted within such areas will be free from flooding or flood damages.
This chapter does not create liability on the part of the City, any officer or employee thereof, or
the Federal Insurance Administration, for any flood damages that result from reliance on this
chapter or any administrative decision lawfully made hereunder.

7.3. Wetlands
Tenino updated its Critical Areas regulations in 2017, including standards for wetlands (Tenino Municipal
Code Sec. 112.20.060.).
112.20.060. Wetlands
A.

Definition. Wetlands are those areas that are inundated or saturated by surface or ground water
at a frequency and duration sufficient to support, and that under normal circumstances do
support, a prevalence of vegetation adapted for life in saturated soil conditions.
1.

2.

3.

Includes:
a.

Swamps

b.

Marshes

c.

Bogs

Does Not Include:
a.

Artificial wetlands intentionally created from non-wetland sites, including, but not
limited to, irrigation and drainage ditches, grass-lined swales, canals, detention
facilities, wastewater treatment facilities, farm ponds, and landscape amenities.

b.

Wetlands created after July 1, 1990, that were unintentionally created as a result of
the construction of a road, street, or highway.

May Include:
a.

Artificial wetlands intentionally created for wetland mitigation purposes.

B.

Designation. All areas within the City meeting the wetland designation criteria in the approved
federal wetland delineation manual and applicable regional supplements are hereby designated
critical areas and are subject to the provisions of this Chapter.

C.

Delineation. Wetlands must be identified and delineated in accordance with the approved federal
wetland delineation manual and applicable regional supplement. Wetland delineations are valid
for five years.

D.

Rating.
1.

Wetlands must be rated according to the Washington State Department of Ecology wetland
rating system found in the Washington State Wetland Rating System for Western
Washington (Ecology Publication #14-06-029) or as revised by Ecology. This document
contains the definitions and methods for determining if the criteria below are met.
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a.

Category I Wetlands.
i.

ii.

b.

c.

d.

2.
E.

Definition. Category I wetlands are those that:
a).

Represent a unique or rare wetland type; or

b).

Are more sensitive to disturbance than most wetlands; or

c).

Are relatively undisturbed and contain ecological attributes that are
impossible to replace within a human lifetime; or

d).

Provide a high level of functions.

Presence. Category I wetlands may be located within the City. Wetlands of
High Conservation Value can be designated based on the presence of a rare
plant, rare or high-quality common plant community, or both. There are no
known rare plants or high-quality wetland plant communities known to occur in
the city or its vicinity.

Category II Wetlands.
i.

Definition. Category II wetlands are those that are difficult, though not
impossible to replace, and provide high levels of some functions.

ii.

Presence. Category II wetlands may be located within the City.

Category III Wetlands.
i.

Definition. Category III wetlands are wetlands with a moderate level of
functions that can often be adequately replaced with a well-planned mitigation
project and small interdunal wetlands one acre or less in size.

ii.

Presence. Category III wetlands are likely located within the City.

Category IV Wetlands.
i.

Definition. Category IV wetlands are wetlands that have the lowest levels of
functions and are often heavily disturbed.

ii.

Presence. Category IV wetlands are likely located within the City.

Illegal modifications. Illegal modifications made by the applicant or with the applicant’s
knowledge do not change the wetland’s rating.

Activities Allowed in Wetlands. The activities listed below are allowed in wetlands in addition to
those activities listed in, and consistent with, the provisions established in Section 112.20.040,
Allowed Activities. An activity listed below does not require a critical area report except when the
activity results in a loss of functions or values of a wetland or wetland buffer. Activities allowed in
wetlands include:
1.

Conservation. Soil, water, vegetation, fish, shellfish, and other wildlife conservation or
preservation that does not entail changing the structure or functions of the existing
wetland.

2.

Low-Impact Harvesting. Harvesting wild crops in a manner that is not injurious to natural
reproduction of such crops and provided the harvesting does not require soil tilling, crop
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planting, chemical applications, or wetland alterations as a result of changing topography,
water conditions, or water sources.

F.

G.

3.

Utilities. Drilling for utilities under a wetland; provided, that the drilling does not interrupt
the ground water connection to the wetland or percolation of surface water down through
the soil column. Specific studies by a hydrologist are necessary to determine whether the
ground water connection to the wetland or percolation of surface water down through the
soil column is disturbed.

4.

Wetland Enhancement by Removing Nonnative Invasive Species. Weeding is restricted to
hand removal and weeded material must be removed from the site. Bare areas that remain
after weed removal must be revegetated with native shrubs and trees at natural densities.
Some hand seeding may also be done over the bare areas with native herbs.

Supplemental Information for Wetland Reports. In addition to the requirements of Sec.
112.10.030, Critical Area Reports, a wetland report must also include the following:
1.

Existing wetland acreage;

2.

A list of all local, state, and/or federal wetland-related permit(s) required for the project;

3.

Documentation of any fieldwork performed on the site must include field data sheets for
delineations, rating system forms, baseline hydrologic data, etc.

4.

A description of the methodologies used to conduct the wetland delineations, wetland
ratings, or impact analyses, including references.

5.

Wetland rating, including a description of and score for each function, per Section
112.20.060.D of this Chapter;

6.

Vegetative, faunal, and hydrologic characteristics;

7.

To the extent possible, hydrologic information such as estimated water depths within the
wetland and estimated hydroperiod patterns based on visual cues;

8.

An evaluation of the functions of the wetland and its buffer. Include references for the
method used and data sheets.

9.

A habitat and native vegetation conservation strategy that addresses methods to protect
and enhance on-site habitat and wetland functions.

Compensatory Mitigation. Mitigation is required according to the sequence outlined in Sec.
112.10.040, Mitigating for Impacts. Where impacts to wetlands are unavoidable, compensatory
mitigation measures may be utilized and must be consistent with this subsection.
1.

Compensating for Lost or Affected Functions. The proposed compensatory mitigation must
achieve functional equivalency or represent an improvement over existing functions except
in the following situations:
a.
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Minimal Functions. The lost wetland provides minimal functions; and
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b.

i.

The proposed mitigation represents equivalent functions or an improvement
over existing functions; or

ii.

The proposed mitigation will provide functions shown to be limiting within a
watershed through a formal Washington State watershed assessment plan or
protocol.

Out-of-Kind Mitigation. Out-of-kind mitigation will best meet formally identified
watershed goals, such as replacement of historically diminished wetland types.

2.

On-Site Mitigation Wherever Feasible. On-site mitigation must be provided wherever
feasible. Where it is demonstrated that on-site mitigation is not feasible, off-site mitigation
may be allowed.

3.

Mitigation Plan. In addition to the requirements outlined in Sec. 112.10.040.C., wetland
mitigation plans must:

4.

a.

Be consistent with the publication Wetland Mitigation in Washington State - Part 2:
Developing Mitigation Plans (Ecology Publication #06-06-011b) or as revised by
Ecology;

b.

Identify how construction of mitigation projects will be timed to reduce impacts to
existing wildlife and vegetation; and

c.

Include a monitoring plan that ensures the goals of the proposed mitigation have
been met. Monitoring must occur for at least five years but may be required for a
longer period of time to ensure that lost or affected functions have been fully
compensated for.

Mitigation Action Preference. Mitigation actions that require compensation by restoring,
creating, enhancing, or protecting must occur in the following order of preference:
a.

5.

Restoration. Restoration may involve one or more of the following:
i.

Re-establishing wetlands that used to exist. Re-establishing wetlands results in
an increase in wetland area and functions.

ii.

Rehabilitating existing wetlands that are degraded. Rehabilitation increases
wetland functions but does not increase the wetland area.

b.

Creation/Establishment. Creating or establishing a new wetland area in a location
where it did not previously exist. Creating or establishing a wetland area results in an
increase in wetland area and functions.

c.

Enhancement. Enhancing a wetland to intensify or improve specific function(s) or to
change the growth stage or composition of the vegetation present. Enhancement is
undertaken for specified purposes. Enhancing a wetland results in a change in
wetland function(s) but may lead to a decline in other wetland functions. Enhancing a
wetland does not result in an increase in wetland area.

d.

Protection/Maintenance. Protecting/maintaining a wetland removes a threat to or
prevents the decline of the wetland. Protection/maintenance does not result in an
increase in wetland area but may, over time, result in an increase of wetland
functions.

Mitigation Ratios.
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a.

Minimum Ratios. The following table identifies the minimum amount of mitigation
required based on the type of mitigation proposed.
Wetland
Category
Category I
Category II
Category III
Category IV

b.

c.

H.

Mitigation Ratio Based on Action
(acres proposed per acre impacted)
Re-Establishment
Rehabilitation
or Creation
4:1
8:1
3:1
6:1
2:1
4:1
1.5:1
3:1

Enhancement
16:1
12:1
8:1
6:1

Ratio Increases. The Community Development Director may increase the mitigation
ratio or require a different mitigation action under the following circumstances:
i.

The proposed impacts are to a Category I bog, natural heritage site, or mature
forested wetland;

ii.

Uncertainty exists as to the probable success of the proposed restoration or
creation;

iii.

A significant period of time will elapse between the wetland impact and the
replication of wetland functions;

iv.

Proposed mitigation will result in a lower category wetland or reduced functions
relative to the wetland being impacted; or

v.

The impact was not authorized when it occurred.

Approved Mitigation Ratio Alternatives. As an alternative to the table above, the
Community Development Director may allow mitigation based on the credit/debit
method outlined in Calculating Credits and Debits for Compensatory Mitigation in
Wetlands of Western Washington: Final Report (Ecology Publication #10-06-011), or as
revised by Ecology.

Buffers.
1.

Required Buffers. All physical development and use is required to be set back from
wetlands a distance based on the wetland rating and habitat score as follows:
Wetland
Category
I
II
III
IV

2.

Required Buffer Based on Habitat Score
3-4
5
6-7
100’
140’
220’
100’
140’
220’
80’
140’
220’
50’
50’
50’

8-9
300’
300’
300’
50’

Measurement. All buffers must be measured perpendicular from the wetland boundary as
surveyed in the field.
a.

Buffers for a required mitigation site shall be based on subsection H.1. above.

b.

Buffers must be fully vegetated in order to be included in buffer area calculations.
Lawns, walkways, driveways, and other mowed or paved areas shall not be
considered buffers or included in buffer area calculations.
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3.

4.

Buffer Increases. Buffer widths may be increased on a case-by-case basis as determined by
the Community Development Director when a larger buffer is necessary to protect wetland
functions and values. This determination must be supported by appropriate documentation
showing that it is reasonably related to protection of the functions and values of the
wetland. The documentation must include, but is not limited to, the following information:
a.

The wetland is used by a state or federally listed plant or animal species or has
essential or outstanding habitat for those species, or has unusual nesting or resting
sites such as heron rookeries or raptor nesting trees; or

b.

The adjacent land is susceptible to severe erosion, and erosion-control measures will
not effectively prevent adverse wetland impacts; or

c.

The adjacent land has minimal vegetative cover or slopes greater than 30%.

Buffer Averaging.
a.

b.
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Wetland Protection. Buffer averaging to improve wetland protection may be
permitted when all of the following conditions are met:
i.

The wetland has significant differences in characteristics that affect its habitat
functions, such as a wetland with a forested component adjacent to a degraded
emergent component or a “dual-rated” wetland with a Category I area adjacent
to a lower-rated area.

ii.

The buffer is increased adjacent to the higher-functioning area of habitat or
more-sensitive portion of the wetland and decreased adjacent to the lowerfunctioning or less-sensitive portion as demonstrated by a critical areas report
from a qualified wetland professional.

iii.

The total area of the buffer after averaging is equal to the area required without
averaging.

iv.

The buffer at its narrowest point is never less than either 75% of the required
width or 75 feet for Category I and II, 50 feet for Category III, and 25 feet for
Category IV, whichever is greater.

Reasonable Use. Averaging to allow reasonable use of a parcel may be permitted
when all of the following are met:
i.

There are no feasible alternatives to the site design that could be accomplished
without buffer averaging.

ii.

The averaged buffer will not result in degradation of the wetland’s functions
and values as demonstrated by a critical areas report from a qualified wetland
professional.

iii.

The total buffer area after averaging is equal to the area required without
averaging.

iv.

The buffer at its narrowest point is never less than either 75% of the required
width or 75 feet for Category I and II, 50 feet for Category III and 25 feet for
Category IV, whichever is greater.
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5.

Maintenance. Except as otherwise specified or allowed in accordance with this Chapter,
wetland buffers must be retained in an undisturbed or enhanced condition. Removal of
invasive non-native weeds is required for the duration of the mitigation bond.

6.

Impacts. Impacts to buffers must be mitigated at a rate of one acre of mitigation for
one acre of impact. Buffer mitigation must replace those buffer functions lost from
development.

7.

Overlapping Critical Area Buffers. If buffers for two contiguous critical areas overlap (such
as buffers for a wildlife habitat area and a wetland), the wider buffer applies.
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